The predominant damage process occurring, when unidirectional composites are subjected to transverse tension, is interfacial failure events which are detected as acoustic emission(AE) by a transducer in contact with the test piece. The stress and strain ran~e over which these AE events occur determine the strength of the fibre-matnx interface, while the relative number of recorded events give indication as to the interfacial failure mode.
Measurement of the properties of the interface, using real composites, is not a simple task, due to interferences from a variety of failure mechanisms occurring during material testing. The complex state of stress developed during testing of such materials further complicates the situation. In this letter we present a method which uses simple composites, making it possible to reduce the composite fracture processes to that mainly associated with interfacial failure. The associated stress waves are detected as acoustic emission(AE) at ultrasonic frequencies by a piezoelectric transducer placed in intimate contact with the test specimen. The AE indicates the strain and stress level for failure at the interface as well as the failure mode. This method differs from previous studies of fibre-matrix adhesion [l] and have not previously, to our knowledge, been reported. 
Results:
To illustrate the validity of our method, we present first in Figs. 2a and 2b typical mechanical and AE test data from TBFCs and LBFCs respectively. TBFC fracture events occur at low strains and with relatively small ringdown counts per event. Fracture events in LBFC occur close to composite failure strain and possess higher ringdown counts per event, which exhibit an increasing trend with applied stress. This trend has previously been reported by us [3, 4] in tests involving fibre bundles in air. From known mechanical effects and the AE ringdown patterns in both figures, the TBFC events were associated with fibre-matrix interfacial failure, while the LBFC events were mainly associated with fibre fractures, which led to the failure of the composite as a whole. Having established that it is possible with AE to monitor interfacial failure during tensile deformation of TBFCs, we now extend the method to compare the level of interfacial adhesion between a matrix material and different fibre systems and vice versa, including varying fibre surface treatment Test data for TBFCs of Kevlarjpolyester and E-glassjpolyester are given in Figs. 3a and 3b respectively. The stress-strain response of the composites did not show any significant difference and is attributed to the low fibre volume fraction. However, the AE data indicates that the interface characteristics in both composites are completely different: The Kevlar/polyester interface failed at low strains, while the E-glassjpolyester interface failed well beyond the yield point of the matrix material. One notes also, that there are fewer recorded events in the case E-glassjpolyester. In this case, optical microscopy of the composites fracture surface revealed that, interfacial failure occurred predominantly in the interphase re~on.
For the Kevlarjpolyester system, the exposed fibres were clean of the matrix material, consistent with failure occurring at the fibre-matrix interface.
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'" "'", Since for the TBFCs tested, load sharing is about equal between the fibres and the matrix, the stress range over which the interfacial failure events occurred can be regarded as the range of the fibre-matrix interface strength. H0'Yever,. as there appears to be a closer relationship between the commencement of mterfaCla~failure events and the level of fibre-matrix adhesion, we propose, that the correspondmg stress at the occurrence of the first few events be taken as the interfacial failure strength(IFS). IFS values obtained in this way are presented in table 1. It can be seen from table 1. that the interfacial failure strength of E-glass/polyester is twice that of Kevlar/polyester. E-glass/epoxy and Kevlar/epoxy systems exhibit similar interfacial failure strengths( Ueglass ::::: 25MPa and O'kevlar ::::: 31MPa). Using this parameter as an indicator of level of adhesion, it can be said that there is better adhesion between Kevlar and epoxy than between Kevlar and polyester. This is probably as a result of interactions between Kevlar, the amine hardner and the epoxy resin. For E-glass, both resin systems gave similar levels of adhesion: the silane coupling agent is known to interact with both polyester and epoxy[51. In all cases, silicon-oil treatment of the fibres prior to composite manufacture led to a drastic reduction in the interfacial failure strength. The fact that a zero strength was not observed in these cases, could be due to the resms displacing some of the silicon-oil during wet-out of the fibres.
N~: number of specimens tested. Non", AS--feceived and Si-Dil '" sllicon~i1 Table 1 . Interfacial failure strength(IFS) for as-received and for silicon-oil treated Kevlar and E-glass fibres embedded in polyester and epoxy resins. 
Conclusion:
From the experimental results obtained during this study, the following conclusions can be drawn.
Information relating to composite interface properties can be deduced using simple composites which limits composite fracture mechanisms to those occurring mainly at the interface and also facilitates description of the stress field around the interface region.
Mechanical tests of such simple composites in conjunction with suitably adjusted AE instrumentation would provide a clear idea of the level of fibre-matrix adhesion, the strength of the interface and good indication of the dominant interfacial failure mode(i.e.,at the interface or in the interphase).
The simplicity of the method developed here implies that it can be used for routine evaluation of adhesion in a variety of composite systems and monitorine; of degradation of the interface. In addition, when the transverse strength of unidirectional composite is dependent on the interface strength, the method would facilitate its estimation.
